Abstract Once the recommended 5-year recurrence-free follow-up is achieved for cervical cancers regular annual pelvic examination is mandatory. The main aim of presenting this short report is to emphasize the difficulties in the collection and interpretation of cytology samples from stenosed cervix or vault after pelvic irradiation. Radiotherapy can induce changes in the cellular morphology which may persist for many years. A 64-year old postmenopausal lady who had received radiation therapy 32 years back for cervical carcinoma stage IIb presented to the Gynecology outpatient department with vaginal spotting. Even though the patient was under regular follow-up for the initial 2 years, she was lost to further follow-ups. The patient was symptom-free except for one episode of spotting in August 2016 and the histopathological examination of the vault smear had ruled out malignancy. However, 1 month later she again presented with spotting and pelvic examination revealed a warty growth at the lateral vaginal wall. The tissue excision biopsy was tested positive for HPV-16 DNA and the histopathology confirmed vaginal squamous cell carcinoma. The association of human papilloma virus (HPV) in cervical cancers was well established and these patients manifest a higher risk of We present a report of vaginal carcinoma with HPV DNA association in a 64-year old widow who had received radiation therapy, 32 years back for cervical carcinoma. A 64-year-old post-menopausal lady with Type II diabetes mellitus, Hepatitis B positive status presented to Gynaecology OPD with painless vaginal spotting and intermittent blood-stained vaginal discharge. She was diagnosed with cervical squamous cell carcinoma stage IIb, 32 years back and was treated by radiation. Even though the patient was under regular follow-up for the initial 2 years, she was lost to further follow-ups. She was symptom-free except for one episode of spotting in August 2016 and the histopathological examination of the vault smear had ruled out malignancy. However, after 1 month the patient again presented with painless spotting and there were no associated bladder or bowel disturbances. On local & Akhila Vasudeva
Abstract Once the recommended 5-year recurrence-free follow-up is achieved for cervical cancers regular annual pelvic examination is mandatory. The main aim of presenting this short report is to emphasize the difficulties in the collection and interpretation of cytology samples from stenosed cervix or vault after pelvic irradiation. Radiotherapy can induce changes in the cellular morphology which may persist for many years. A 64-year old postmenopausal lady who had received radiation therapy 32 years back for cervical carcinoma stage IIb presented to the Gynecology outpatient department with vaginal spotting. Even though the patient was under regular follow-up for the initial 2 years, she was lost to further follow-ups. The patient was symptom-free except for one episode of spotting in August 2016 and the histopathological examination of the vault smear had ruled out malignancy. However, 1 month later she again presented with spotting and pelvic examination revealed a warty growth at the lateral vaginal wall. The tissue excision biopsy was tested positive for HPV-16 DNA and the histopathology confirmed vaginal squamous cell carcinoma. The association of human papilloma virus (HPV) in cervical cancers was well established and these patients manifest a higher risk of We present a report of vaginal carcinoma with HPV DNA association in a 64-year old widow who had received radiation therapy, 32 years back for cervical carcinoma. A 64-year-old post-menopausal lady with Type II diabetes mellitus, Hepatitis B positive status presented to Gynaecology OPD with painless vaginal spotting and intermittent blood-stained vaginal discharge. She was diagnosed with cervical squamous cell carcinoma stage IIb, 32 years back and was treated by radiation. Even though the patient was under regular follow-up for the initial 2 years, she was lost to further follow-ups. She was symptom-free except for one episode of spotting in August 2016 and the histopathological examination of the vault smear had ruled out malignancy. However, after 1 month the patient again presented with painless spotting and there were no associated bladder or bowel disturbances. On local examination, a warty friable growth of about 3 9 2 cm size, extending from 6 to 11 o'clock position which bled on touch was noted at the lateral vaginal wall (Fig. 1) . The cervix was not visualised as a result of post-radiation stenosis and the vault appeared healthy. The inguinal lymph nodes were not palpable and rectal mucosa was free. An excision biopsy from the growth was sent for histopathologic examination and part of the tissue was transported in sterile normal saline at 4-8°C to Manipal Centre for Virus Research. The viral DNA was extracted from the processed tissue sample using Qiagen viral DNA extraction kit (QIAamp Ò DNA Mini Kit, Germany) as per manufacturer's instructions. Multiplex real-time PCR was employed for the amplification of the LCR/E6/E7 regions of HPV genome [7] . The tissue excision biopsy was tested positive for HPV-16 DNA and the histopathology confirmed vaginal squamous cell carcinoma. Histopathology revealed papillary fragments lined by multiple layers of squamous epithelium showing koilocytic atypia, loss of polarity, varying degree of dysplasia ranging from low to high-grade dysplasia and focal in situ malignancy with dyskeratosis and keratin pearls (Fig. 2) . The focal invasion was observed with necrosis and tumour giant cells.
MRI of abdomen and pelvis showed eccentric wall thickening (2.9 9 1.7 cm) of the distal vagina and right side of introitus with loss of signal intensity on the right anterior aspect due to malignant urethral infiltration. The uterus was atrophic with no obvious cervical lesions. There was no infiltration into the rectum, bladder, pelvic sidewalls, inguinal nodes, iliac nodes or distant metastases. The cystoscopy showed a narrowed urethra with irregular and pale bladder mucosa. The patient was referred for palliative chemoradiation.
In this case, even though the patient was not on regular follow up, the vault smear had ruled out malignancy 1 month back. The detection of high-risk HPV-16 might be either due to HPV reinfection or reactivation of latent HPV infection owing to impaired immunity. The cervical cancer survivors often demonstrate a higher tendency to develop HPV-related genital cancers either due to the high-risk sexual behaviour or as a result of genetic susceptibility to this oncogenic virus. The chance of reinfection was limited in this case as the patient was a widow and denied any sexual exposure since the death of her spouse 20 years back. The suppression of the adaptive immune system leads to an increase in viral DNA load at sites of prior infection resulting in reactivation of latency [8] . The impaired immunity as a result of ageing and post-menopausal status might have led to reactivation of the latent infection in this case. A study from Sweden reported higher progression-free survival rate and overall survival rate among HPV-associated cervical cancer patients. This study observed the highest survival outcome in women having HPV-16 infection in comparison with other genotypes [9] . About 30% of vaginal cancer patients give a history of cervical cancer treatment within the last 5 years [2] . By convention, any new vaginal carcinoma developing at least 5 years after the cervical cancer diagnosis is considered a new primary lesion. The possible mechanisms for the occurrence of vaginal cancer are either the persistence of residual disease in the vaginal epithelium following the definitive management or the growth of fresh malignant lesion as a result of raised host-specific susceptibility to HPV-induced lower genital tract carcinogenesis [10] . However, radiation therapy can induce malignant lesions which develop 10-15 years later and the risk persists for at least 40 years [11, 12] . Women receiving radiation therapy for cervical cancer, manifest a higher risk for second cancers arising from lower anogenital areas over time which persists to be elevated for more than 40 years [12] . After 5 years of recurrence-free follow-up of cervical cancer patients, annual physical and pelvic examinations are recommended [13] . The careful bimanual examination of the entire vaginal mucosa and the vulva is essential as the primary vaginal tumours tend to be multicentric.
Vaginal cancer is a rare cancer and standardised screening is often not recommended [14] . Women with vaginal squamous cell cancers tend to have five or more lifetime sexual partners, early age at sexual debut and are observed to be current smokers [1, 15] . About 82-100% of vaginal intraepithelial neoplasias and 60-90% vaginal cancers demonstrate HPV association as per epidemiological studies [1, 9] . Even after the surgical removal of the squamocolumnar junction of the cervix, the HPV-infected malignant cells may persist silently in the residual vaginal epithelium [16] . In view of the poor outcome of advanced malignancies, early identification is vital and previous studies have examined the effectiveness of the HPV DNA testing in early recognition of recurrence [17] . Radiotherapy can induce vital changes in cellular morphology which persist for many years and in such circumstances cytology has a limited role in the follow-up [18] .
After completion of treatment for cervical cancer, lifetime regular annual follow up is mandatory. This short report also highlights the difficulties in interpreting cytology samples following pelvic irradiation. The incorporation of high-risk HPV DNA testing facilitates better posttreatment surveillance and early recognition of recurrence in cervical cancer survivors.
